Marine Fisheries Information Service No.100 by CMFRI, Kochi
ISSN 0264-380 X 
ICAR 
MARINE FISHERIES 
INFORMATION SERVICE 
No. 100 OCTOBER 1989 
*"«fe#,. 
L ^ * \ 
V^M 
IW^JHI 
^pK'^^I^K'^ 
' f . ^ 1 
1 .tfis V 
^ i i ^ ^ 
fi#w«-
>^« 
•'m ^^p»* 
W^5^f l« f» ! - T ^ ^ TECHNICAL AND 
f t ^ ^ T l I i : v 3 f ^ l 9 T ^ c ^ EXTENSION SERIES 
%^tcr ? 7 ^ ^ T l l f f iXr^ CENTRAL MARINE FISHERIES 
. ST^rtur^ iRTpe^r^ RESEARCH INSTITUTE 
^ ^ ^ 7 , ^ITCT COCHIN, INDIA 
INDIAN COUNCIL OF AGRICULTURAL RESEARCH 
^rgsfl JTTR'P^T *i^^ %^ s ^^ ^fw^ 'K arfs^ rftcr s^g^eiK Tftorwt # arnrtsr^, tfwf ^ ^ t ^ 
THE MARINE FISHERIES INFORMATION SERVICE : Technical and Extension Series 
envisages dissemination of information on marine fishery resources based on research results 
to the planners, industry and fish farmers and transfer of technology from laboratory to field. 
Abbreviation - A/ar. Fish. Infor. Serv., T&E Ser., No. 100: 1989 
CONTENTS / mi^ 
1. Costs and earnings of trawlers operating at Tuticorin Fisheries Harbour (Tamil Nadu) 
2. The current trend of the mussel fishery in the Kanyakumari District of Tamil Nadu 
3. Size and weight reduction in Holothuria scabra processed as Beche-de-mer 
FTOW/ cover photo: 
Rock oyster (Crassostrea cuculata) found settled at a jetty in Port Blair (Ref. Article 1 in Issue No. 102). 
gw 3Tm>^  Nsf: qts S^'T? ^t i^ * "iral ^ ^^i^ '^ ^5T ?j^cr (EBt^ fe^ n f f snsr) ?I^H: an?!^  #.-l02, ^-i) i 
BflcA: cover photo: 
The traditional fishing crafts at Mayabunder (Ref. Article 1 in Issue No. 102). 
2«S 3Tmi f%5f: iTWIlf^? % q^ TOTcT fle^^T ^ <fia^ (g'^4: 5ri<t ?f-102, %i?-l) I 
COSTS AND EARNINGS OF TRAWLERS OPERATING AT TUTICORIN 
FISHERIES HARBOUR (TAMIL NADU) 
R. Sathiadhas and K.K.P. Panikkar 
Central Marine Fisheries Research Institute, Cochin • 682 031 
Introduction 
Modernisation of indigenous crafts and introduc-
tion of mechanised fishing boats have been accorded 
high prioiity for the development of marine fishery 
sector from the very beginning of our National Five 
Year Plans. The export demand coupled with high 
unit value realisation of prawns added to the speed of 
the growth of mechanised fleets. The enhanced mobi-
lity of fishing crafts on account of motorization, led to 
increased exploitation of fish and induced many fisher-
men to shift from traditional to mechanised fishing. 
Mechanisation not only led to intensification of fishing 
but also paved the way for the growth of an organised 
sea food export industry and consequent increase in 
employment opportunities. However, the mechanised 
fleets were highly depending on trawl fishing and prawn 
catches for their sustenance. Initially the 7.6 and 9.1 
metre long boats were designed and introduced for 
gillnetting. But the high profitability of shrimp traw-
Ung led the fishermen to use these boats also for traw-
ling with modifications. Now a stage has come to 
realise that the excessive trawling in some of the regions 
of our coastal waters has led to over-exploitation of 
resources warranting regulatory measures for attain-
ing better economic returns in the long run. The fre-
quent clashes between the traditional and mechanised 
boat owners over the area of operation also emerged 
as a serious problem emphasising the need for fishing 
regulations. In this context, basic information on catch 
composition, costs and earnings of different craft-gear 
combinations is very much essential for policy decisions. 
The Central Marine Fisheries Research Institute has 
imdertaken a number of micro level studies with regard 
to the economics of mechanised and artisanal fishing 
units in different regions of our country. The present 
study deals with the economics of trawlers of different 
sizes operating at Tuticorin Fisheries Harbour in Tamil 
Nadu. Tuticorin is one of the most important trawling 
centres in Tamil Nadu having a major fisheries harbour 
with berthing capacity of about 400 small mechanised 
boats and 10 deep sea trawlers with boat building yard 
and service centres. 
Data on the initial investment of trawlers of different 
sizes viz 8.5 m (30'), 9 m (32') and 9.5 to 10 m operating 
at Tuticorin fisheries harbour were collected by inter-
viewing the unit owners during July-August, 1985 in a 
specially designed schedule. 
Most of the observed units of 9 m and 9.5 to 10 m 
engaged themselves in pair trawHng occasionally during 
1985-'86. Since two boats were involved for this type 
of fishing 50 per cent of the costs, species-wise catch and 
returns were considered as the portion of the selected 
unit, out of the two. 
The common species of prawns caught by the traw-
lers at Tuticorin are P. semisulcatus, M. dobsoni, P. 
stylifera and P. indicus. P. semiculcatus alone contri-
buted more than 70 per cent of the revenue realised from 
prawn catches. The catch and value realised by other 
varieties were negligible. Hence for the analysis, these 
4 species were grouped together under the category 
penaeid prawns. Normally the trawl catches are com-
posed of a number of varieties of fish. The number 
of varieties is still higher in pair tiawling. In the pre-
sent analysis some of the commercially important varie-
ties of fish such as Lethrintis sp., silverbellies, Thryssa sp., 
threadfiji breams, sciaenids, carangids, cuttle fish and 
white fish were recorded separately and the catch and 
revenue reaUsed from them were also separately dealt 
with. The catch and revenue realised from the sales 
of all other varieties were given together. 
Initial investment 
The trawlers operating at Tuticorin Fisheries Harbour 
were mostly purchased during the period from 19'/3 to 
1985. Due to the cost escalation of fishing boats and 
continuous replacements of damaged parts by the fisher-
men in subsequent years there was not much difference 
in the purchase value and the present resale value of the 
boats. However, the average value of the imits at the 
time of observation was considered in working out the 
economics of fishing operations. 
The 8.5 m trawlers (category I) were fitted with 
Huston or Leyland engines having horse power ranging 
from 40 to 68. For most of the observed units in this 
category, the hull was retained with minor replacements 
while engines were changed in subsequent years. Each 
bo it is having two nets; one with a length of 28 m, 
breadth of 12 m and mash size of 1 to 4 cm andthe other 
34 m length, 14 m breadth and the mesh size of 2 to 6 cm. 
The averag; investment of a 8.5 m trawler operating at 
Tuticorin was Rs. 1,00,000/- (Rs. 27,000 for hull, Rs. 
65,000 for engine and Rs. 8,000 for gears). 
For 9 m tiawler (category 2) the h.p. of engine ran-
ged from 54 to 88. These units possess 2 to 3 nets 
with mesh size of 1 to 4 cm and 2 to 6 cm. The length 
of the nets varies from 31 to 39 m and breadth 
from 11 to 14.5 m. The average investment for 9m 
trawler worked out at Rs. 1,20,000 (Rs. 35,000 for hull, 
Rs. 75,000 for engine and R5. 10,000 for gears). 
In recent years, trawlers of 9.5 to 10 m were also 
introduced at Tuticoiin Fisheries Harbour. Most of 
the sample units in this category were purchased in 
1984 and afterwards. They were fitted with 98 h.p. 
engines. Those units possess 3 trawl nets with breadth 
of 17 m and length ranging from 36.5 to 42 m. The 
mesh size of the nets varied from 1 to 6 cm. The invest-
ment on these units wo/ked out at Rs. 2,20,000 (Rs. 75,000 
for hull, 1,30,000 for engine and Rs. 15,000 for gears). 
Fixed cost 
Depreciation of the fishing unit and interest for 
investment constitute the fixed cost. Depreciation is 
worked out on the basis of the expected life of the fishing 
boat and accessories and the interest is calculated at 
the rate of 15% per annum. The average expected 
life of hull and engine of the selected units was consi-
dered as 5 years and that of gears as 3 years. Depreci-
ation was worked out on the basis of straight line method. 
The annual depreciation of these units worked out at 
Rs. 21,040 for 8,5 m, Rs. 25,300 for 9 m and Rs. 
46,000 for 9.5 to 10 m. The annual interest for 
investment worked out at Rs. 15.000, 18,000 and 
Rs. 33,000/- for the three category of units respectively. 
The annual fixed cost came to about Rs. 36,040 for 
8.5 m, Rs. 43,300/- for 9 m and Rs. 79,000 for 9.5-10 m. 
Operating costs and returns 
The day to day expenses incurred for the working 
of the boat is termed as operating expenses or variable 
costs. The expenses on fuel, wages and repairing & 
maintenance are the major components of variable cost 
of a mechanised boat. Generally wages are propor-
tional to returns as sharing system is followed in these 
units. The cost of repairing and maintenance of the 
unit is entirely borne by the owner. The income after 
deducting operating costs such as oil expenditure, auction 
charges and daily bata is divided into three shares. The 
owner of the unit gets two shares for boat and net and 
the remaining is equally divided among the crew mem-
bers as wages. The gross returns of a unit is the sale 
value of the catch landed by it. 
The average operating costs and returns of a 8.5 m 
trawler at Tuticorin Fisheries Harbour during October 
1985 to September 1986 is given in Table 1. The annual 
average variable cost of a unit worked out at Rs. 2,95,964 
as against the gross returns of Rs. 3,90,716. The 
annual catch of a boat during the year was about 89.5 
tonnes, of which penaeid prawns accounted for 4 %. 
The revenue realised by these boats were found 
to be minimum during October-December and maxi-
mum during July-September. Next to piawns, silver-
bellies contiibuted considerable returns (9-15%) for 
these units in all the seasons. 
The operating cost per day worked out at Rs. 1,184 
in which fuel cost alone accounted for 44 %. 
About 36 % of the operating expenditure was 
incurred for labour and 9 % for repairing and 
maintenance of the units. The average revenue per 
diy of operation was Rs. 1,562. It may be seen that 
about 66 % of the gross revenue was realised by 
the bye-catch (fish) and only 34% by the contribution 
of penaeid prawns in the gross revenue, ranged from 
33 % during January-March to 55 % during 
July-August. 
The quarterly and daily average operating costs 
and returns of a 9 m trawler are given in Table 2. 
Annual operating cost of a boat worked out at Rs. 
3,70,393 and the gross revenue realised was Rs. 4,79,811 
Fuel cost alone accounted for 51 % of the opera-
ting expenses. Labour cost constituted 29 % and 
repairing and maintenance of the unit 10 % of the 
variable cost. The average annual catch of a 
9 m trawler was 91 tonnes for 243 fishing days during 
the referred period. The penaeid prawns constituted 
about 4 % of total catch and 33 % of the g-oss 
revenue. Minimum g'oss revenue was obtained 
by these boats during October-December period and 
maximum during April-June. The average revenue 
realised per day of operation ranged from Rs. 1,527 to 
Rs. 2,475 for different seasons. The contribution of 
penaeid prawns in gross revenue ranged from 9 % 
(January-March) to 54 per cent (July-August). 
Table 1. Quarterly operating costs and returns per unit o/8.5 m trawlers at Turicorin Fisheries Harbour (1985-'86) 
Items 
I. Operational costs 
Wages 
Bata 
Fuel 
Ice 
Auction charges 
Jetty rent 
Oct. 
Total 
8,874 
8,062 
21,112 
2 900 
2,262 
116 
Repairing and maintenance 9,744 
Othei s 
Total 
II. Catch (Q-kg) and 
Revenue (V-Rs.) 
Penaeid prawns 
Lethrinus sp. 
Silverbellies 
Thryssa sp. 
Threadfin breams 
Sciaenids 
Carangids 
Cuttle fish 
White fish 
Others 
in . Gross returns 
Q 
V 
Q 
V 
Q 
V 
Q 
V 
Q 
V 
Q 
V 
Q 
V 
Q 
V 
Q 
V 
Q 
V 
Q 
V 
232 
53,302 
754 
24.824 
232 
2,088 
3,480 
7,482 
2,784 
3,770 
2,088 
3,016 
1,044 
5,278 
522 
1,682 
232 
1,392 
—, 
— 
3,944 
11,832 
15,080 
61,364 
-Dec. 
Per day 
153 
139 
364 
50 
39 
2 
168 
4 
919 
13 
428 
4 
36 
60 
129 
48 
65 
36 
52 
18 
91 
9 
29 
4 
24 
— 
— 
68 
204 
260 
1,058 
Jan 
Total 
10,230 
9,966 
35,970 
2,376 
3,498 
132 
13,068 
1,452 
76,692 
660 
27,390 
396 
5,478 
5,742 
12,210 
3,300 
5,940 
330 
2,508 
330 
1,980 
3P6 
3,102 
198 
3,102 
— 
— 
14,612 
21,384 
25,964 
83,094 
.-Mar. 
Per day 
155 
151 
545 
36 
53 
2 
198 
22 
1,162 
10 
415 
6 
83 
87 
185 
50 
90 
5 
38 
5 
30 
6 
47 
3 
47 
— 
— 
221 
324 
393 
1,259 
Apr.-
Total 
21,824 
8,768 
36,160 
2,176 
7,296 
128 
6,208 
640 
83,200 
1,344 
51,776 
192 
2,688 
8,960 
17,216 
4,160 
8,064 
512 
4,224 
768 
3,648 
896 
6,592 
128 
2,432 
384 
5,696 
8,832 
18,496 
26,176 
1,20,832 
-Jtm. 
Per day 
341 
137 
565 
34 
114 
2 
97 
10 
1,300 
21 
809 
3 
42 
140 
269 
65 
126 
8 
66 
12 
57 
14 
103 
2 
38 
6 
89 
138 
289 
409 
1,888 
Jul.-
Total 
24,800 
9,672 
32 674 
2,976 
4,712 
124 
7,688 
124 
82,770 
1,302 
69,440 
744 
5,022 
4,898 
8,990 
1,612 
2,480 
1,364 
6,386 
930 
3,534 
310 
3,100 
186 
2,170 
186 
1,984 
10,726 
22,320 
22,258 
1,25,426 
-S.p. 
Per day 
400 
156 
527 
48 
76 
2 
124 
2 
1,335 
21 
1,120 
12 
81 
79 
145 
26 
40 
22 
103 
15 
57 
5 
50 
3 
35 
3 
32 
173 
360 
359 
2,023 
Annual 
Total ] 
65,728 
36,468 
1,25,916 
10,428 
17,768 
500 
36,708 
2,448 
2,95,S64 
4050 
1,73,430 
1,564 
15,276 
23,080 
45,898 
11,856 
20,254 
4,294 
16,124 
3,072 
14,440 
2,124 
14,476 
744 
9,096 
570 
7,680 
38,114 
74,032 
89,478 
3,90,716 
Per day 
263 
146 
503 
42 
71 
2 
147 
10 
1,184 
16 
694 
6 
61 
92 
183 
47 
81 
17 
64 
12 
58 
8 
58 
3 
36 
2 
31 
168 
296 
356 
1,562 
Table 2. Quarterly average operating costs and returns per unit of 9 m trawlers at Tuticorin Fisheries Harbour (1985-'86) 
Items 
I. Operational costs 
Wages 
Bata 
Fuel 
Ice 
Auction charges 
Jetty rent 
Repairing & maintenance 
Others 
Total 
Oct.-
Total 
9,856 
7,616 
42,784 
2,184 
3,024 
112 
11,088 
672 
77,336 
-Dec. 
Pel day 
176 
136 
764 
39 
54 
2 
198 
12 
1,381 
Jan 
Total 
22,701 
8,556 
49,887 
3,588 
8,211 
138 
9,591 
759 
1,03,431 
.-Mar. 
Per day 
329 
124 
723 
52 
119 
2 
139 
11 
1,499 
Apr 
Total 
24,839 
11,092 
49,855 
3,127 
6,549 
177 
7,906 
531 
1,04,076 
.-Jun. 
Per day 
421 
188 
845 
53 
111 
3 
134 
9 
1,764 
Jul. 
Total 
15,517 
8,437 
45,843 
2,773 
4,897 
118 
7,788 
177 
85,550 
-Sep. 
Per day 
263 
143 
777 
47 
83 
2 
132 
3 
1,450 3 
Annual 
Total 
72,913 
35,701 
18,369 
11,672 
22,681 
545 
36,373 
2,139 
i,70,393 
Per day 
300 
147 
775 
48 
93 
2 
150 
9 
1,524 
ir. Catch (Q-kg) and 
Revenue (V-Rs.) 
Penaeid prawns 
Lethrinus sp. 
Silverbellies 
Threadfin breams 
Thryssa sp. 
Sciaenids 
Carangids 
Cuttle fish 
White fish 
Others 
Q 
V 
Q 
V 
Q 
V 
Q 
V 
Q 
V 
Q 
V 
Q 
V 
Q 
V 
Q 
V 
Q 
V 
1,120 
32,088 
336 
3,528 
4,368 
10,752 
1,120 
2,800 
1,568 
3,024 
1,232 
6,160 
560 
5,656 
336 
2,688 
672 
4,088 
4,704 
14,728 
20 
573 
6 
63 
78 
192 
20 
50 
28 
54 
22 
110 
10 
101 
6 
48 
12 
73 
84 
263 
276 
12,075 
1,104 
14,283 
7,245 
18,147 
1,173 
7,245 
4,554 
9,591 
1.173 
5,796 
621 
6,003 
414 
5,865 
759 
8,280 
13,317 
51,957 
4 
175 
16 
207 
105 
263 
17 
105 
66 
139 
17 
84 
9 
87 
6 
85 
11 
120 
193 
753 
1,121 
57,112 
531 
4,366 
5,251 
13,098 
1,298 
7,434 
5,782 
11,033 
885 
4,897 
885 
9,440 
177 
2,360 
531 
5,605 
9,794 
30,680 
19 
968 
9 
74 
89 
222 
22 
126 
98 
187 
15 
83 
15 
160 
3 
40 
9 
95 
166 
520 
1,416 
58,646 
1,180 
7,906 
5,664 
7,906 
885 
4,602 
2,301 
4,012 
1,062 
3,363 
531 
3,894 
295 
3,481 
649 
2,950 
4,130 
12,272 
24 
994 
20 
134 
96 
134 
15 
78 
39 
68 
18 
57 
9 
66 
5 
59 
11 
50 
70 
208 
3,932 
1,59,921 
3,151 
30,086 
22,528 
49,903 
4,476 
22,081 
14,205 
27,660 
4,352 
20,216 
2,597 
24,993 
1,222 
14,394 
2,611 
20,923 
31,945 
1,09,637 
16 
658 
13 
124 
93 
205 
19 
91 
58 
114 
18 
83 
11 
103 
5 
59 
11 
86 
131 
451 
in. Gross returns Q 
V 
16,016 286 30,636 444 26,255 445 18,113 307 91,020 375 
85,512 1,527 1,39,242 2,018 1,46,025 2,475 1,09,032 1,848 4,79,811 1,974 
Table 3. Quarterly average operating costs and returns per unit of trawler (9.5-10 m) at Tuticorin Fisheries Harbour 
C1985-'86; 
Items 
1. Operational 
costs 
Wages 
Bata 
Fuel 
Ice 
Auction charges 
Jetty rent 
Repairing & 
maintenance 
Others 
Total 
Oct.-
Total 
15,344 
11,032 
56,672 
3,248 
6,328 
112 
7,056 
280 
1,00.072 
11. Catch (Q-kg) 
Revenue (V-Rs.; 
Penaeid prawns 
Lethrinus sp. 
Silverbellies 
Thryssa sp. 
• 
Q 1,176 
V 41,720 
Q 2,240 
V 10,808 
Q 
V 
Q 
V 
Threadfin breams Q 
Sciaenids 
Carangids 
Cottle fish 
White fish 
Otheis 
V 
Q 
V 
Q 
V 
Q 
V 
Q 
V 
Q 
V 
6,644 
11,312 
4,928 
6,944 
1,176 
5,712 
2,744 
10,640 
504 
3,024 
448 
3,696 
— 
— 
5.768 
30,128 
i n . Gross returns Q 25,648 
V 1,23,984 
•Dec. 
Per day 
274 
197 
1,012 
58 
113 
2 
126 
5 
1,787 
21 
745 
40 
193 
119 
202 
88 
124 
21 
102 
49 
190 
9 
54 
8 
66 
— 
— 
103 
538 
458 
2,214 
Jan.-
Total 
21,892 
11,388 
42,484 
3,016 
11,336 
104 
10,400 
780 
1,01,400 
676 
30,316 
1,612 
14,872 
5,876 
12,844 
4,004 
8,112 
572 
3,900 
572 
3,536 
676 
6,448 
1,040 
14,560 
312 
3,432 
7,824 
36,608 
23,164 
1,34,628 
-Mar. 
Per day 
421 
219 
817 
58 
218 
2 
200 
15 
1,950 
13 
583 
31 
286 
113 
247 
77 
156 
11 
75 
11 
68 
13 
124 
20 
280 
6 
66 
150 
704 
445 
2,589 
Apr.-
Total 
30,394 
16,104 
62,634 
3,960 
7,326 
198 
7,590 
660 
1,18,866 
1,118 
43,956 
1,518 
12,276 
8,184 
15,708 
5,610 
11,484 
924 
6,996 
1,056 
4,026 
594 
5,874 
924 
13,134 
330 
3,564 
6,138 
34,914 
26,466 
1,51,932 
-Jun. 
Per day 
309 
244 
949 
60 
111 
3 
115 
10 
1,801 
18 
666 
23 
186 
124 
238 
85 
174 
14 
106 
16 
61 
9 
89 
14 
199 
5 
54 
93 
529 
401 
2,302 
July-Sep. 
Total 
37,760 
12,288 
64,832 
3,712 
10,560 
128 
11,840 
1,41,120 
2,240 
91,264 
2,176 
17,024 
5,184 
10,688 
1,344 
2,368 
2,944 
13,312 
1,644 
6,208 
448 
5,440 
384 
5,824 
320 
2,944 
7,680 
50,880 
24,384 
2,05,952 
Per day 
590 
192 
1,013 
58 
165 
2 
185 
— 
2,205 
35 
1,426 
34 
266 
81 
167 
21 
37 
46 
208 
26 
97 
7 
85 
6 
91 
5 
46 
120 
795 
381 
3,218 
Annual 
Total 
95,390 
50,812 
2,26.622 
13,936 
35,550 
542 
36,886 
1,720 
4,61,458 
5,280 
2,07,256 
7,546 
54,980 
25,908 
50,552 
15,886 
28,908 
5,616 
29,920 
6,036 
24,410 
2,222 
20,786 
2,796 
37,214 
962 
9,940 
27,410 
1,52,530 
99,662 
6,16,496 
Per day 
401 
214 
952 
58 
149 
2 
155 
8 
1,939 
22 
871 
32 
231 
109 
212 
66 
121 
24 
126 
26 
102 
9 
88 
12 
156 
4 
41 
115 
642 
418 
2,590 
The average annual opreating cost of a trawler 
of 9.5 to 10 m worked out at Rb. 4,61,458 
realising a gross revenue of Rs. 6,16,496 (Table 3). On 
an average there were 23S fishing days for these boats 
with an annual catch of about 100 tonnes par unit. 
About 34 % of the gross revenue was contributed 
by penaeid prawns with a range of 23 % to 44 
% over the four quarters. In the operating costs, 
fuel constituted 49 % labour 32 % repairing 
and maintenance of the unit 8 % and other 
expenses like auction charges, ice, and jetty rent 11%. 
The average daily operating expenses ranged from Rs. 
1,787 during October-December to Rs. 2,205 during 
July-September with corresponding gross revenues of 
Rs. 2,214 and Rs. 3,218 respectively. Silverbellies 
contributed towards 8 % of the g.'oss revenue and 
it was available throughout the year. 
Annual income and expenditure 
The annual income and expenditure statement for 
different sizes of trawlers operating at Tuticorin fisheries 
harbour is given in Table 4. The total cost per annum 
(fixed + operating cost) was worked out at Rs. 3.32 
lakhs for 8.5 m trawlers, Rs. 4.13 lakhs for 9 m trawlers 
and Rs. 5.40 lakhs for 9.5 to 10 m trawlers. In the 
total cost, the operating expenditure alone accounted 
for 85 to 90 % for these boats. The net opera-
ting income per annum (income over operating expen-
ses) was wo/ked out at Rs. 94.7 thousand for 8.5 m 
Rs. 1.09 lakhs for 9 m and Rs. 1.55 lakh; for 9.5 to 10 m. 
The annual net profit was obtained by subtracting the 
total of fixed and variable costs from the gross income 
of a unit in a year. Nit profit of 8.5 m boats worked 
out at Rs. 58,712, 9 m Rs. 66,118 and for 9.5-10 m 
Rs. 76,033 during October, 1985 to September, 1986. 
Revenne from prawns and other varieties 
It is widely believed that the trawlers are heavily 
depending on the prawn catches for their sustenance. 
The present study indicates that about 56 % of 
the annual gross revenue of 8.5 m 67 % of 9 m 
and 66 % of 9.5 to 10 m. were derived from the 
catchis of fin fishes. The monthwise trend of gross 
revenue realised per diy along with the revenue from 
prawns alone for 8.5 m, 9 m and 9.5-10 m is given in 
Fig. 1, 2 and 3 respectively. The daily average revenue 
for each month realised by these boats from prawns 
and other varieties was higher with higher catches of 
prawns. But the revenue received from fishes was 
higher than that of prawns during most part of the year. 
The increase in price of fish in recent years in the internal 
market may be mainly responsible for this. 
The daily gross revenue and prawn revenue were 
minimum du.'ing October and maximum during July 
for 8.5 m trawlers (Fig. 1). Even with the peak prawn 
catch 3S during July, almost 37 % of the revenue 
was obtained from other varieties. During December 
about 81 % of the daily gross revenue was realised 
from other varieties. The higher dependance on 
prawn catches was expUcitly known for the months 
of April to August and in the remaining period 
its contribution was comparatively less in the total 
revenue. 
For 9 m trawlers also prawn catches contribute 
substantially in the gross revenue only during May-
August period (Fig 2). Even with less catch and revenue 
from prawns (9 %) during March each unit realised on an 
average about Rs. 3,100 per day of operation. During 
this period most of the trawlers other than 8.5 m size 
operated pair trawhng and the quality fishes they brought 
fetched good prices. The gross revenue of 9.5 to 10 m 
trawlers was maximum during July associated with 
maximum prawn revenue (Fig. 3). But overall it indi-
cates that these units were highly depending on the 
revenue of other varieties caught during the remaining 
period. 
Key economic indicators 
Some of the key economic indicators for the three 
types of units operating at Tuticorin fi',heries harbour 
have been worked out on the basis of costs and earnings 
data and given in Table 5. 
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Fig. 1. Monthwise gross revenue per unit per day from prawns 
alone and total for 8.5 m trawlers. 
Table 4. Annual income and expenditure statement of 
trawlers of different size at Tuticorin Fisheries 
Harbour (October-September, 1986J 
Item 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
Initial investment (Rs.) 
a) Hull 
b) Engine 
c) Gears 
Total 
Annual fixed cost (Rs) 
a) Depreciation 
i) Hull & Engine 
(20%) 
ii) Gears (33%) 
b) Interest for 
investment (15%) 
Total 
Operating costs (Rs.) 
Total costs (2 + 3) 
Gross revenue (Rs.) 
Net operating 
income (Rs.) (5-3) 
Net profit (Rs.) (6-2) 
8.5 m 
1 
27,000 
65,000 
8,000 
1,00,000 
18,400 
2,640 
15,000 
36,040 
2,95,964 
3,32,004 
3,90,716 
94,752 
58,712 
Trawlers 
9 m 
35,000 
75,000 
10,000 
1,20,000 
22,000 
3,300 
18,000 
43,300 
3,70,393 
4,13,693 
4,79,811 
1,09,418 
66,118 
9.5-10 m 
75,000 
1,30,000 
15,000 
2,20,000 
41,000 
5,000 
33,000 
79,000 
4,61,458 
5,40,458 
6,16,496 
1,55,038 
76 038 
The average number of fishing days was 250 for 
8.5m, 243 for 9 m and 238 for 9.5 to 10 m trawlers during 
the year and average catch per day of operation v/orked 
out at 356, 375 and 418 kg respectively. The 
average revenue received per day was Rs. 1,562 fc;' 8.5m, 
Rs. 1,974 for 9m and Rs. 2,590 for 9.5 to 10 m, the 
average value received per kg of fish being Rs. 439, 
Rs. 5.26 and Rs. 6.2 for these units respectively. The 
catch composition differs as the boats of 9 m and 9.5 
to 10 m engage in pair trawling occasionally. Since 
the bigger size boats bring more quality fishes they 
receive comparatively better prices. The catch per man 
day varies from 59kg valued at Rs. 260/- for 8.5m to 70kg 
valued at Rs. 432 for 9.5 to 10 m trawlers. The quan-
tity of fish pi educed per litre of fuel worked out at 3.0, 
2.2 and 1.8 kg for 8.5 9 and 9.5 m boats resp;ctively, 
the fuel cost per kg of fish caught being Rs. 1.41, 
Rs. 2.07 and Rs. 2.28 for these units respectvely. 
The average total cost par day of operation worked 
out at Rs. 1,328 for 8.5 m, Rs. 1,702 for 9 m and Rs. 2,271 
for 9.5 to 10mtrawlers during October, 1985 to Septem-
ber, 1986 and cost of production per kg of fish worked 
out at Rs. 3.73, Rs. 4.54 and Rs. 5.43 respectively. 
Capital turnover ratio indicates the rate at which 
income was generated for each rupee investment and 
it was found to be Rs. 3.90 for 8.5 m, Rs. 4.00 for 9 m 
and Rs. 2.80 for 9.5 to 10 m. The rate of return to 
capital was 74, 70 and 50% respectively. Since the 
normal nterest rate of capital being 15 to 20%, 
the investments on all the three types of units were 
found to be profitable. The pay back period for all 
these three types of units was found to be less than two 
years. The expense income ratio is useful to measure 
the input-output efficiency of any business. As indi-
cated by the total cost ratio for each rupee of gross 
income earned, 85 paise of 8.5 m, 86 paise of 9 m and 88 
paise of 9.5 to 10 m tiawleis were spent for production. 
Table 5. Key economic indicators 
Item 
Average number of days fished 
in a year 
Average catch per day of operation 
(kg) 
Average revenue per day (Rs.) 
Average value realised per 
kg of fish (Rs.) 
Quantity offish produced per 
man-day (kg) 
Value of production per 
man-day (Rs.) 
Average remuneration received by 
a labourer per day (Rs.) 
Quantity of fish produced per 
litre of fuel(kg) 
Average fuel cost per day of 
operation (Rs.) 
Fuel cost per kg of fish (Rs.) 
Average operating cost pei day 
of operation (Rs.) 
Operatiiigcost per kg offish (Rs.) 
Avei age total costs per day of 
operation (Rs.) 
Total cost per kg of fish (Rs.) 
Capital turn over latio 
Rate cfreturn to capital % 
Pay back period (years) 
Fixed cost ratio 
Operating cost ratio 
Total cOit ratio 
Size of trawlers (m) 
8.5 
250 
356 
1,562 
4.39 
59.30 
260 
68 
2.97 
503 
1.41 
1,184 
3.33 
1,328 
3.73 
3.90 
74 
1.25 
0.09 
0.76 
0.85 
9 
243 
375 
1,974 
5.26 
62.50 
329 
75 
2.26 
775 
2.07 
1,524 
406 
1,702 
4.54 
400 
70 
1.31 
0.09 
0 77 
0.86 
9.5-10 
238 
418 
5,902 
6.20 
69.67 
432 
103 
1.82 
952 
2.28 
1,939 
4.64 
2,271 
5.43 
2.80 
50 
1.80 
0.13 
0.75 
0.88 
Conclnsion 
The averagi initial investment of trawlers operating 
at Tuticorin fisheries harbour worked out at Rs. 1 lakh 
Prawns 
O N O J F M A M J J A S 
MONTHS 
Fig. 2. Monthwise gross revenue per unit per day from prawns 
alone and total for 9 m trawlers. 
for 8.5m, Rs. 1.2 lakhs for 9m and Rs. 2.2 lakhs for 9.5-
10 m during 1985-'86. The annual number of days 
fished by these units were 250,243 and 238 respectively. 
The annual fixed expenses worked out at Rs. 36 thousand, 
43.3 thousand and 79 thousand for the three categories 
respectively. Annual operating expenditure was Rs. 
2.95 lakhs for 8.5 m, Rs. 3.70 lakhs for 9 m and 4.61 
lakhs for 9.5-10 m. Gross revenue realised by these 
units were Rs. 3.9, 4.8 and 6.6 lakhs and the 
net income over opsrating expenses worked out at 
Rs. 0.95, Rs. 1.09 and Rs. 1.55 lakhs respectively. The 
average net profit of these units was Rs. 58.8 thousand, 
Rs. 66.1 thousand and Rs. 76.0 thousand respectively. 
The cost of production per kg of fish worked out 
at Rs. 3.73 for 8.5 m, Rs. 4.54 foi 9 m and Ri. 5.43 for 
9.5-10 m trawlers in which the fuel cost alone consti-
tuted about Rs. 1.41, Rs. 2.07 and Rs. 2.28 respectively, 
the average value realised per kg of fish being Rs. 4.39, 
Rs. 5.26 and Rs. 6.20 respectively. 
With regard to labour productivity, the quantity 
of fish caught per man-day worked out at 59 kg for 
8.5 m, 63 kg for 9 m and 70 kg for 9.5-10 m trawlers 
fetching a revenue of Rs. 260, Rs. 329 and Rs. 432 res-
pectively. The average remuneration received per 
man-day was Rs. 68 for 8.5 m, Rs. 75 for 9 m and Rs. 
103 for 9.5-10 m. 
The capital turnover ratio, rate of returns to capital 
and pay back period were better for smaller boats 
(8.5 and 9 m) as the initial investment was comparati-
vely less. But in terms of labour productivity, wages, 
quantum of catch, gross revenue and net profit, the 
bigger size boats 9.5-10 m were compaiatively efficient. 
The bigger size boats fitted with engines of higher horse 
power can operate even beyond the traditional fishing 
ground, easily adopt new types of fishing techniques 
Uke pair trawling and accommodate more catch in their 
boats. Considering the economics of operations of 
different sizes of trawlers it seems that investment on 
bigger size boats of 9.5-10 m in the Tamil Nadu coast 
is advisable. The study further indicates that the fisher-
men of this coast in future will be more inclined to intro-
duce this type of boats. 
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Fig. 3. Monthwise gross revenue per unit per day from prawns 
alone and total for 9.5-10 m trawlers. 
The results revealed that the over dependence on 
prawn catches for the sustenance of trawlers is slowly 
being reduced in this region. The prawn catches con-
tribute substantially in the revenue only during a few 
months of the year. It was seen that about 56 % 
of the annual gross revenue of 8.5 m, 67 % of 9 m 
and 66 % of 9.5-10 m were earned from other 
varieties. It has almost come to a stage that trawler 
can survive even without prawn catch. It is ideal to 
diversify the fishing techniques to reduce the fishing 
pressure on prawns and aim more towards catching 
other varieties of quality fishes. Introduction of bigger 
boats with long'jr operational range will further help 
to avoid the conflict between the mechanised and tra-
ditional fishermen. 
THE CURRENT TREND OF THE MUSSEL FISHERY IN THE KANYAKUMARI 
DISTRICT OF TAMIL NADU 
Jacob Jerold Joel 
Vizhinjam Research Centre of CMFRI, Vizhinjam 
and 
LP. Ebenezer 
Kanyakumari FUld Centre of CMFRI, Kanyakumari 
The Kanyakumari district at the southern end of 
the Indian peninsula spans about 58 km along its wes-
tern coast and 10 km on thj eastern. There are massive 
formations of mussel beds in the coastal waters of this 
district and a fishery for the brown mussel Perna indica 
regularly operates during September-March at many 
centres where there are submjrgjd or partially submer-
ged rocks in the near-shore waters. Stray numbers of 
the g:"een mussel Perna viridis are also found settled 
on them. The distribution of the brown mussel is limi-
ted within a coastal stretch of about 150 km, roughly 
between Kanyakumari and Quilon. 
Though a seasonal fishery had traditionally existed 
here, the mussel in the district does not seem to have 
boen fully exploited in the past. Based on the infor-
mation collected during 1968, Jones and Alagarswami 
(Proc. Symp. Living Resources of the seas around 
India, 641-647, 1973) reported that some of the 
submarine rocks here have an extent of about 
800 m length and 70 m width at about 7 m depth. 
They estimated the number of catamarans (each with 
a crew of 2) engaged in this fishery in the district at 270 
and the annual catch at 322.4 t. Subsequently, Alagar-
swami et al. (Workshop on Mussel Farming, Cent. Mar. 
Fish. Res. Inst., Madras, India, 25-27 September, 1980, 
mimeo.) observed increased mussel landings in this area, 
but, in the absence of exact catch figures, estimated a 
10% increase over the figures given by Jones and Alagar-
swami (above cited) and envisaged scope for increasing 
the p.'oduction to thrice the then level. 
Though there had been better harvest in some years 
subsequently, the mussel fishery took a positively upward 
turn only during its 1986-'87 season and the trend 
improved further in the subsequent 1987-'88 season. 
During these two seasons, particularly in the latter, 
intensified mussel fishing operations were on, at a level 
unprecedented in this region in recent years. These 
fishing centres included the areas where this resource 
had so far been known to be exploited only at a low sus-
tenance level. The outcome was the beaching of tonnes 
of mussel. The urge for this intensification was apparen-
tly an expanded market for this in the adjacent Trivan-
drum district of Kerala, to where about 75% of the 
mussels collected here was transported. 
The mussel fishing centres in the district at present 
are - from south - Kadiapatnam, Colachel, Kodimunai, 
Vaniakudi, Kurumpanai, Enayam and Enayamputhen-
thurai. There are other rocky aiea having mussel 
settlement, namely, Chinnamuttom (the only centre in 
the eastern coast of the district near Kanyakumari with 
possibilities of musstl fishery), Kanyakumari, Kovalam 
(near Kanyakumari), Muttcm, Melamidalam and 
Ramanthurai. But mussel fishing in these centres is 
occasional, only a few persons collecting them for their 
domestic use and the landings are negligible. 
The following is a report on the mussel fishery in 
the district for the seasons beginning from 1981-'82 
upto 1987-'88, with special reference to the last two 
seasons, based on the fishery survey statistics collected 
for six of the centres, Colachel, Kodimunai, Vaniakudi, 
Kurumpanai, Enayam and Enayamputhenthurai. Based 
on these data, estimated landings for the whole district 
consisting of 7 mussel fishing centres, Kadiapatnam 
being the only uncovered centre, have been worked out. 
Additional information gathered by personal obser-
vation and enquiries with fishermen (mussel divers and 
others), mussel merchants and a cross section of the 
consumers (coastal as well as interior) is also incorpora-
ted in the report. The part given under disposal is 
relevant only to the last two seasons reported here. 
Exploitation 
Normally, the mussel beds within a depth of 12 m 
are exploited. Where the rocks are very close to the 
shore, the fishermen swim to the spot. But in oth6r 
cases, a catamaran is used usually by two persons. 
During peak mussel fishing season, the divers set out 
at about 0600 hrs and return around noon except 
when larger collection is required. The persons in 
the catamaran dive alternately. 
The scalpriform tool ('uh') with a long (about 0.5m) 
light-weight wooden handle continues to be used to 
scrap the mussel directly into the net bag ('kachal') 
taken with the diver for the purpose. Hand-picking 
of mussels, which was once common, is now obsolete. 
A goggle ('kannadi') is used by most divers. 
The mussel usually occurs in clusters and in layers, 
the upper layer consisting of younger ones which settled 
at a later date. At the beginning of the fishing season, 
the divers who are particular about bigger shells remove 
the smaller ones of the upper layer to get at the larger 
adult ones. At the end of a dive, the diver lets off the 
tool free and it darts to the surface and floats. Then 
follows the diver with his haul which is deposited in the 
catamaran. Now it is the turn of his partner to dive. 
Together they make normally about 30 to 50 dives per 
trip and collect upto 300 kg. Those who fish for 
lobster (whose fishery season coincides with that of the 
mussel) also collect some quantity of mussel, which goes 
to them as bycatch. 
Fishery 
The season-wise mussel landings and other related 
details for five seasons beginning from 1981-'82 are 
given in Table 1. A more detailed tabulation of the 
mussel fishery for the next two seasons, 1986-'87 and 
1987-'88, i.e., the period of enhanced mussel fishing 
operations, is separately given in Table 2. 
During the first five seasons, the estimated mussel 
landings have ranged from as low as 182 t in 1982-'83 
to 1,534 t in 1981-'82. During the same period the 
seasonal average quantity of mussel collected per fishing 
trip varied from 40 kg in 1982-'83 to 93 kg in 1984 '^85. 
Table 1. Season-wise mussel landings in Kanyakumari 
district with other details for five seasons 
beginning from 1981-'82 
Seasons 
1981-'82* 
1982-'83 
1983-'84 
1984-'85* 
1985-'86 
Estimated 
landings 
(t) 
1,534 
182 
1,190 
1,320 
472 
Estimated 
no. of 
fishing 
trips 
18,688 
4,527 
16,193 
14,210 
6,113 
Rangt of 
monthly 
average 
landings 
per trip 
(kg) 
43-105 
37-44 
15-111 
41-155 
55-84 
Seasonal 
average 
landings 
per trip 
(kg) 
82 
40 
73 
93 
77 
*Data were not available fortebruary, 1982 and December, 1985. 
1986-'87 season: Mussel fishing for this season 
started from the last week of September and came to a 
halt by the middle of February. During this period 
an estimated quantity of 1,802 t was brought ashore in 
the district. The monthly landings had its peak in 
December with 857 t and were at its minimum during 
September and February with 49 and 19 t respectively. 
The monthly average quantity of mussel collected per 
trip ranged from 29 kg in February to 81 kg in November 
with a seasonal average of 63 kg. The mussel fishing 
trips per day per centre varied from 8 in February to 
60 in December with a seasonal average of 34. 
1987-'88 season: Commencing from October and 
lasting till February, this season had an estimated total 
landings of 8,837 t which show about a 5-fold increase 
from the previous season. Peak landings of 3,554 t 
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Fig. 1. Landing of mussel fishing crafts. Fig. 2. The mussels being unloaded from catamarans. 
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Table 2. Month-wise mussel landings in Kanyakumari district during the two seasons, 1986-'87 and 1987-'S 
Seasons Months No. of mussel 
fishing days 
Estimated 
landings 
(t) 
Estimated 
no. of trips 
Average 
collection 
per trip 
(kg) 
Average 
no. of 
tiips pel 
day per 
centre 
1986-'87 
1987-'8 
September 
October 
November 
Dectmbei 
January 
Febi aary 
Total 
Seasonal Average 
October 
November 
December 
January 
Februaiy 
Total 
Seasonal Average 
4 
25 
25 
27 
27 
12 
120 
26 
25 
26 
26 
25 
128 
48.7 
180.9 
457.8 
856.7 
238.6 
19.3 
1,802.0 
2,598.6 
3,553.8 
1,574.7 
949.2 
161.2 
8,837.5 
672 
2,712 
5,643 
l i ,416 
7,340 
672 
28,455 
14,560 
22,400 
14,196 
13.680 
4,783 
69,619 
73 
67 
81 
75 
33 
29 
63 
179 
157 
111 
70 
34 
127 
24 
16 
32 
60 
39 
8 
34 
80 
128 
78 
75 
27 
78 
were recorded in November with an average landing 
rate of 157 kg per trip. During the same month, an 
average of 128 trips were made per day per centre. At 
the end of the season in February, the monthly landings 
fell to 161 t with the month's average collection rate 
of 34 kg per trip and a reduction of 27 trips per day in 
a centre. The seasonal average quantity collected in 
a trip works out to 127 kg and the average numbsr of 
trips per day psr centre, 78. 
The fluctuation in the quantity collected per trip 
on different days may be due to the number of dives 
made. Besides turbid and turbulant water and dim 
light impede the collection rate. The contrary factors 
like clear and calm water and bright sunlight are opti-
mum conditions for mussel fishing. Tides are not 
considered to be a limiting factor since the tidal amph-
tude in this region is very low. 
Disposal and marketing 
Trucks of 2 tonnes capacity, having mussels to the 
brim, plying northward from Kanyakumari district 
were a common sight during the mussel fishery seasons, 
since the major portion (about 75%) of the landings 
was transported to markets in Trivandrum district 
Fig. 3. Pre-selling treatment - cleaning and grading, 
(which itself is a mussel fishing region in the southern-
most part of Kerala) where the mussels were reportedly 
sold at prices lower than that of the mussels collected 
locally. For instance, an actual figure from a trader's 
record shows that from Colachel alone, 52 truck-loads 
were sent within 11 days during the second half of 
December, 1987. A truckful of mussel, already graded 
and cleaned of extraeneous attachments and encrusta-
11 
tions on the shells, ranged in price from Rs. 700/- to 
1,000/- during different occasions at the point of 
despatch. 
The retail price in and aroimd the fish landing cen-
tres varied from Rs. 2 to 4 per hundred though occasi-
onally it went up to Rs. 7. During its season, it is a 
sure item fetching better selling rates in most interior 
fish markets in Vilavancode and Kalkulam taluks of 
the district. 
Utilisation 
The mussel, locally known as 'thodu', 'chippi' and 
'kallikka', is eaten mostly cooked with condiments, 
though boiled mussel is also consumed without any mix. 
The larger ones are preferred. Though it is a much 
relished item of seafood in some quarters, the mussel 
is not in high demand in the district. That about 75 % 
of the catch is sent out, is an indication of the attitude 
towards it of the local people to whom it is so easily 
accessible. There seem to be many reasons for this: 
some have a preconceived notion that it is a poor man's 
food capable of causing ill effects; some others hesitate 
to go for it for the mere reason that it invities a lot of 
labour in the culinary treatment, hke boiling to remove 
the flesh from the shells and removing the byssus thread 
from the flesh. 
So far, mussel from India has not had a promising 
export market. Some Arabian countries are inclined 
to import mussel and trial supplies are being sent. An 
outside market for it might arise sooner or later. 
Crushed mussel is used as bait for lobster fishing. 
Shells are used for lime preparation. A regular business 
exists in one of the centres, Enayam, where many fisher-
men dive for the empty shells around the rocky beds, 
all through the year, except during monsoon months. 
Fisherfolk's awareness of the fishery 
Fishermen are naturalists in their own way. Experi-
enced divers ('kuzhiyalu' in Tamil) say that during 
'Panguni and Chithirai' (Tamil months corresponding 
to the period from March middle to May middle) a 
'kara' is formed in the sea and following that attach-
ment of 'podi chippi' (small mussels) begins. This 
process repeats, according to them, after a few months. 
Studies have shown that mussels spawn over an exten-
ded period with a peak from June to August and a 
secondary sputt in October and November (Jones, 1950, 
Bombay nat. Hist. Soc, 49 (3): 519-528) and that spa-
wning of Perna indlca in the Vizhinjam (near Trivandrum 
region commences by May and lasts till September 
(Appukuttan and Prabhakaran Nair, 1980, Mussel 
Farming, CMFRI Bull., 29: 5-9). Though 'kara' is a 
term fishermen generally use to describe a bloom (usually 
of plankton), here what the divers call as 'kara' during 
that period may be the brick-red eggs released in millions, 
followed by early larval stages of the mussels, and the 
formation of 'podi chippi', the spat settlement. 
Fig. 4. Packing for transporting to markets. 
Local fishermen beUeve that there are mussel-scalps 
beyond the conventional grounds. Scientifically this 
can be ascertained only after conducting siu '^eys. But, 
the feasibility of exploiting them commercially from 
beds deeper than the skin-divers' reach, would require 
new viable fishing methods to collect them economically. 
Future prospects 
At the end of the 1986-'87 season, the fishermen 
were sceptical about the chances of another successful 
mussel fishery here during the ensuing season. Because, 
they had made a thorough sweep of the mussel beds 
within the exploited depth range. But they were asto-
nished by the multifold increase in the fishery when the 
feared season prevailed. Further, the 1987-'88 season 
was deemed as closed not because of lack of mussel 
on the rocks, but due to the fact that the available larger 
mussels had their meat shrunken and were not easily 
mastecateable, the characteristics perhaps of spawned 
individuals. So, towards the end of this season, some 
divers started collecting smaller shells also. All this 
points towards a reasonable imderstanding that, at the 
present level of exploitation, the beds are not likely to 
be depleted, unless by some unusual predation or some 
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Fig. 5. The mussels being loaded into the truck. 
calamitous environmental change resulting in the des-
truction of the larvae, failure of spat settlement and 
their growth. 
To encourage the consumption of this protein-rich 
food, all false apprehensions among the people about 
eating mussels must be dispelled and the fact stressed 
that mussels are highly nutritious food which, like any 
other good food, causes no ill-effect when consumed 
uncontaminated and in reasonable quantities. This 
can be achieved by extension work by governmental 
agencies as well as socio-economic organisations of the 
region. 
As the observations were in progress in January, 
1988, a press report stated about the Indian Coimcil of 
Agricultural Research having sanctioned a Rs. 3.25 lakh 
project for the Kerala University on product develop-
ment from bivalve meat. This project is reportedly 
aimed at developing edible products from bivalve meat 
and fixing biochemical and microbiological standards 
for such products. If sea-mussels also figure in the 
study and the results lead to better utiUsation of the 
same, Kanyakumari district has the scope to contribute 
raw material to an appreciable extent by gearing up 
production in the presently unexploited centres also. 
Naturally, when mussel fishing becomes more profitable 
than now, more fishermen will get engaged in this fishery. 
!|IK 
BKi 
Fig. 6. An innovative method to transport mussels to short 
distances in meshed bags. 
SIZE AND WEIGHT REDUCTION IN HOLOTHURIA SCABRA 
PROCESSED AS BECHE-DE-MER 
BECHE-DE-MER* 
Along the Tamil Nadu coast Holothuria scabra is 
fished for beche-de-mer preparatiosn. The fishing for this 
specie? extends from Rameswaram to Kottaipattinam 
in the Palk Bay and from Pamban to Tuticonn in the 
•Prepared by B. K. Bhaskar and P. S. B. R. James CMFRI Cochin. 
Gulf of Mannar in shallow waters. Fishing for holo-
thurian is highly seasonal being restricted to March to 
October in the Palk Bay and October to March in the 
Gulf of Mannar. Nearly 1,000 divers are seasonally 
engaged in this fishing activity. Throughout the area 
both adult and juvenile specimens are collected by the 
divers. 
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Growing demand for beche-de-mer in the marine 
export market has naturally led to considerable debate 
among flshiry biologists in our country on the p.'oblem 
of irrational exploitation of the natural stock. One 
important aspect currently discussed is about the mini-
mum size of the live animal that may be safely exploited. 
The p.-ocess in the preparation of beche-de-mer results 
in considerable shrinkage from the initial size of the 
animal and the export control standard prescribed in 
thj country stipulates that beche-de-mer below 75 mm 
(3") should not be exported. The exporters feel that 
this decision needs revision and that they should be 
allowed to export beche-de-mer above 50 mm size since 
good percentage of material is below 75 mm and also 
material of this size has some d.;mand in foreign markets. 
The Central Marine Fisheries Research Institute 
as the nodal institute to give expert opinion on such 
matters affecting the exploitation of the natural stock, 
had an indepth discussion on various aspects connected 
with the beche-de-mer industry during the recent 
National Workshop on Beche-de-mer (1989) held at 
Mandapam and explained the rationale behind the export 
size stipulation. At the end it was agreed, amongst other 
things, that the Institute should und jrtake investigations 
to throw more light on: 
i) The extent of shrinkage or size reduction of 
H. scabra from the fresh lO the dried product. 
ii) The weight loss of fresh animal to the dried con-
dition and 
iii) The size ranges of H. scabra entering the com-
mercial catches. 
The details presented in this report are the results 
of the follow-up studies made on the above lines during 
April-May, 1989. 
For the study purpose fresh material was collected 
from Rameswaiam, Devipattinam and Tiiupalakudi 
and piocessed. The results emerged from the study are 
presented in Tables 1-3. It has been found that; 
i) The size groups of H. scabra fall within a range of 
130-340 mm. 61.81 % of the specimens are in 
the size range of below 230 mm. This shows that 
in the commercial catches there is a preponderance 
of individuals which are maturing (16.37%, 130-
170 mm, 24.35%, 171-200 mm) and those about 
to spawn (21.09%, 201-230 mm). Studies o:i the 
size at first maturity of H. scabra ojidertaken by 
the authors, reported elsewhere, have indicated 
that the spawning size is 201-230 mm (average 
220 mm). 
ii) H. scabra in the size group 201-230 mm after 
processing attains a reduced size of 73-80 mm 
(average shrinkage 76 mm). 
Table 1. Changes in length and weight during processing of the sand fish Holothuria scabra at Rameswaram (sample 
size: 128; 
Size g'oup 
(mm) 
130-170 
171-200 
201-230 
231-260 
261-300 
301-340 
Nos 
12 
8 
8 
16 
56 
28 
Initial state 
Length 
(mm) 
160 
185 
220 
253 
278 
323 
Weight 
(g) 
218 
255 
320 
440 
487 
548 
T Boiling 
Length 
(mm) 
130 
140 
140 
190 
184 
194 
Weight 
(g) 
75 
90 
80 
217 
200 
214 
IT Boiling 
Leng'.h 
(mm) 
90 
98 
130 
178 
172 
186 
Weight 
(g) 
35 
44 
60 
134 
134 
140 
Drying (72 hrs) 
Length 
(mm) 
60 
63 
80 
132 
131 
146 
Weight 
(g) 
6.3 
8.0 
18.0 
51.5 
52.5 
60.0 
Total 128 1.419 2,268 978 876 854 547 612 196.3 
Mean 
% of shrinkage 
% of weight 
% of weight loss 
236.5 
100.0 
378 
100 
100 
163 
68.9 
146 
38.6 
61.4 
142.3 
60.18 
91.16 
24.12 
75.88 
102 
43.13 
32.72 
8.66 
91.34 
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iii) The weight loss is considerable amounting to 
91.34-9L79%. 
iv) A perusal of Tables-1-3, indicates that the final 
reduction in length of the dried product consti-
tutes 43.13% at Rameswaram, 42.65% at Devi-
pattinam and 42.9% at Tirupahkudi. So far 
as the weight loss is concerned, it was 91-34% 
at Rameswaram, 91.79% at Devipattinam and 
91.73% at Tirupalakudi. Thus it is evident that 
specimens collected from different places show 
only negligible variation in size reduction on con-
version to beche-de-mer. 
Table 2. Changes in length and weight during processing of the sand fishHolothunn scabra at Devipattinam (sample 
size: 56^ 
Size group 
(mm) 
Nos. 
Initial state I Boiling If Boiling Drying (72 hrs) 
Length Weight Length Weight Length Weight Length Weight 
(mm) (g) (mm) (g) (mm) (g) (mm) (g) 
130-170 
171-200 
201-230 
231-260 
261-300 
301-340 
Total 
Mian 
% of shrinkags 
12 
15 
17 
S 
4 
— 
56 
162 
192 
215 
247 
272 
— 
1,088 
217.6 
100 
233 
294 
346 
454 
487 
— 
1,814 
362.8 
121 
125 
140 
192 
184 
— 
762 
152.4 
70.04 
85 
91 
108 
221 
197 
— 
702 
140.4 
84 
85 
96 
169 
167 
— 
601 
120.2 
55.24 
26 
28 
35 
134 
134 
— 
357 
71.4 
65 
65 
73 
132 
129 
— 
464 
92.8 
42.65 
14 
14 
18 
52 
51 
— 
149 
29.8 
% of weight 
% of weight loss 
100 
100 
38.7 
61.3 
19.68 
80.32 
8.21 
91.79 
Table 3. Changes in length and weight during processing of the sand fish.HoloibxLna. scabra at Tirupalakudi (sample 
size :\20) 
Siz3 group 
(ram) 
130-170 
171-200 
201-230 
231-260 
261-300 
301-340 
Total 
Mean 
% of shrinkage 
% of weight 
% of weight loss 
Nos. 
22 
48 
32 
10 
8 
— 
120 
Initial state 
Length 
(mm) 
162 
191 
217 
247 
274 
— 
1,091 
218.2 
100 
Weight 
(g) 
236 
294 
354 
455 
487 
— 
1,826 
365.2 
100 
100 
I Boiling 
Length 
(mm) 
121 
126 
141 
192 
184 
— 
764 
152.8 
70.03 
Weight 
(g) 
86 
92 
109 
222 
198 
— 
707 
141.4 
38.72 
61.28 
II Boiling 
Length 
(mm) 
85 
85 
97 
170 
168 
— 
605 
121 
55.45 
Weight 
(g) 
27 
28 
37 
134 
134 
— 
360 
72 
19.72 
80.28 
Drying 
Length 
(mm) 
66 
66 
74 
132 
130 
— 
468 
93.6 
42.9 
(72 hrs) 
Weight 
(g) 
14 
15 
IS 
52 
52 
— 
151 
30.2 
8.27 
91.73 
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From the foregoing account there appears to be 
no need to reconsider the earlier decision banning 
export of beche-de-mer less than 75 mm (3" size) indi-
vidually since such a step would mean allowing 
animals of range below 201-230 mm to be fished and 
processed. As is evident from the data collected now 
juveniles are indiscriminately removed along with aduUs 
since divers maintain that it is not possible to differentiate 
the size imder water. A practical way of ovvjrcoming 
this problem is to adopt the principle of 'closed season' 
each year. Thus revival of the natural stock can take 
place and this would help in encountering specimens 
beyond ihe size of 75 mm in length. The fishermen 
need to be educated on these points so that indiscri-
minate exploitation can be brought ufider control. 
However, more studies are required on the biology of 
holothurians to determine precisely the period of matu-
rity and spawning in different species ir. a year. 
Summary: 
i) The fishing of holothurian Holothuria scabra 
extends from Rameswaram to Kottaipattinam 
in the Palk Bay and from Pamban to Tuticorin 
in the Gulf of Mannar in shallow waters. 
ii) In commercial catches the size groups of H. scabra 
from different places fall within a range of 130-
340 mm and maximum percentage (61.81%) fall 
below 230 mm. 
iii) Studies on the size at first maturity undertaken 
by the authors indicated that the spawning size 
is 201-230 mm (average 220 mm) and this size 
group after processing attains a reduced size of 
73-80 mm (average shrinkage 76 mm). 
iv) The size and weight reduction of H. scabra from 
fresh to beche-de-mer fiom different places show 
only negligible variation (size: 42.6i-43.l3%; 
weight: 91.34-91.79%). 
v) There is no justification to raconsidei the earlier 
decision banning export of beche-de-mer less than 
75 mm (3" size) individually. Also it is advisable 
to observe a 'closed season' each year to conserve 
the holothurian resouices. 
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=JRf % ai^ cT if ?e f^^I^ m ri_% ^?g^ss f^DTJT %% M^rr 
*«ft. %. »TR?^ ^ q^ . t^ ff. ^ . 3TR. ^s?T, ?ff. t^ rr. ^q>. afR, 3nf., 
f^f%T I 
^"Tg^ 3is3T3T^  %f§rt^  fr^srftjRf # ^i^y^ir , ^ftqflTfT ^n 
f^W5Tf^ ^ m^^ ^ ^ , ^if&cT fejfT IJIT I aTbJfJR % 
«(T^  Tf \^] nqr ft) 
1. t^^. m^\ ^1 m ^ H^ 130-340 ft. iff. % 3TT*R ^ ^ 
1 1 61.81 % ^T^ °^r 3fraR 230 ft. iff. % ^1% 11 230 
ft. iff. ^ m an^K^^ fr5ft«TftJti ^ eft a l s r^^ i ^ 5r^?r 
2. ?Rlifci^  % ^K 201-230 ft. iff. fli^n q q % t^ xf. ^sg^r 
73-80 fn. ^\. cT'* fgf^ gHcTI | I 
(aftn^ f^fS^ 76 ft.iff.) 
3. HR ^ 91.79 7„ cT^  ^ »TRf ^ ^ ^ ff^f | 1 
4. ^f^rt if ?i^f ?cq5i ^ affcfiT ^cff wf^mn ^\^f^^ ^ 
fcT^qraf# ^ ^^\m 43 .13%, 42.65% ^ 42.9 % 
^'i i ' f t q^t ^ ^ »iR 5i«2 ^ft?q?iT if 91.34%, Mqf??iT 
^ 91.79% ^l ^ W 5 T 1 ^ ^ 91.73% «rr I aicT: f^^r 
^ R f ^ ^ t c T TJijff % 3TT*R fjg ^ 5tST 91 3^^?: 11 
g ^ H SRT a^cT WT ^ 1 1 ^ ^ 5Tf ^ ^ I r* 75 ft. iff. 
^ *ir ^^K ^ 1 ^ ^ ^ %•[ fHlfcT d*^ % fsT'^ T^ "T^  g ^ ^ R 
?f 3|I^?2T^r ^5t I , ^ f^  Cf? 5T|! cFTl^  q^ 201-230 
ft. Jff. ^ ^H 3T1^ R ^51 % §t#«^^5!IT ^r Hr^q^ ^ ^^^^ 
fr#«rr^3Tr % ^ ^ ^ ? T H ^ q ^ ^ *T q^ ^ i ' ^ f?t q ^ ^ 
^t f^fcT 11 f^nsjt^ ^ " t % ?n«r ftsTt^f ^ »ft q^s% I , q ^ 
3fcTS5T if ^ S aft^ ^V\K %\ q^^^R iaVf ^f l f I %^ 
en??! # %J, ^l^ %f5nT tr^ 5IT?frPt^  ^f?r aiq^RI 3TWJT^ 
I I f?: tr^ ?Tt5T if ' % iff?IH" T^?^  ?I 3 ^ 1 ^ % Jtlffer^ B 
531? ^t i ^ ^i ^ r ^ 1 1 «?t^f # w ^ y i ^ few ^ 
a^ sjTq^ sfcT ^qoi f^ Jif^ acT ^ ?RBcir | I ^ >ff ft ff^sTf^JHt 
% f^f^ti ipff?ff^ % ^ m « T I f M af^Si^ iT anf^ *I CT^S ?IR 
l > 
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